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[57] ABSXRACr 

Method and apparatus for detennining tbfi preseut loca- 
tion of a missing vtfihicle, such as an automobile or nm- 
rine vcssd, using a Global Posiiionins System That re- 
ceivcfi GPS signals from two or more GPS BateHites, A 
GPS antenna, GPS si^ial recetver/proccs&OTi a p^^Z 
refiponder, a cellular telcptonC and associated antenna, 
and a controller/modem ore installed in a veihide and 
electrically conneoted together. When the vehide is 
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detennined to be missix^ because the vehicle has been 
misplace, lost or stolen* the veMole owner or operator 
contacts n vehicle location service center, which. broad- 
caits a paging request that is received by the pa^ng 
re:>ponder on the vehicle. The pa^g responder cans« 
the oontroUer^nodem to interrogate the GPS recei- 
ver/processor to detcrnnne the present location of the 
vcbide. The recesver/processor determinefi the present 
vehicle location and no^es the controller/modem of 
such location. The controller/modem then causes the 
cellular tekpbone to notify the vehicle location service 
center of tlie present location of the missmff vdiii^ so 
that the vdiicle nan be recovered. The GPS signnl 
retsetver/proccssor and GPS antenna can be rq>laced 
b^ a reoeivec/processor and assodaxed antenna that 
works with, a LORAN system, or with a group of gyro- 
sci^pes or local magnetic field sensors mounted on the 
vrbide- Optionally, the signal receivei/processar is 
kept in a "sleeper" mode to conserve power, until the 
ecntroller/niodem rccdves a paging rctpxcst for its 
present location- Optionally, the recciveiyprocessor is 
periodically activated to determinci and thns update, its 
present location. Optionally, the* presence of the GPS 
antenna and/or the ftpllu lflr telephone ftTit<>nnft on the 
vehide is concealed. In another embodiment, a sensor is 
positianed on the vehicle, and the cellular telephone is 
caosed to transmit to the vehicle location center a mes- 
$9^ containing information on the present location of 
the vehicle when the sensor senses occarrencc of a 
selected trigger event; such as unauthorized movement ' 
ol, or brcaldng Into, the vdudc 
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Vehicle locator service or owner 
sends vehicle page request to pager 



Pager Ixoadcasts page 
requesting vehicle location 



Page lesponder in xnissing vehicle 
receives page, notifies controller / modem 
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receiver / processor for vehicle present location 



Receive / processor obtains vehicle 
location infonnation, 
sends this infonnation to conttoller / modem 
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Unautborized action (e. g., movement) 
is detected by vehicle sensor 



Sensor causes controller / modem to 
interrogate signal receiver / processor 
for vehicle present location 



Receiver / processor obtains vehicle 
present location infomiation ;ind 
sends this information to controller / modem 



Controller / modem causes 
ceUnlar tekfdione to place call to 
vehicle locator service, or to owner 



Controller / modem transmits 
present location information for 
missing v^iicle to vehicle locator service 
or to owner, using cellular connection 



Nfissmg vehicle present location infoxmalion 
is decoded^ if necessary, location is displayed, 
and vdncle owner and/or autiioxities are notified 
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sa oUed as vetiide position changes, A keyboard is 
LOCATION OF MISSING VEHICLES available for entering mstmctionB into a controller or 

pT«)cessor. A reference location can bo entered into the 
FXEIJD OF THE INVENTION syNtem, and vehicle location can be dctcnnined relative 

Tto invention relates to «c of a Global Poaitioiune ^ ^ ^'t^fl'^'^'^ J^^u^^Tfl.^^^ 
Sys^ or other locationsystem for location of niisahig ^'^^^.^n^^i^ '^^^j^ t^^lf^^ 
vSiclea and to commnniCAtJon on demand of vehicle ' a t«t ^^'^ ^ ^ ^« acc^tablc. 
SSSo,lti™rS^ . InU^.Pat.Na4,924.402,/^oetnld^^^^^ 

J 9 dctaflcd approach for detenniniafi tod gr^hicfllly de- 

BACKGROUND OF THE INVENTION 10 piuyiue vdiicle location ndug a OPS. This Bystcro wcs 

Movable vehicles, such as automobflcs, tniolcs, buses, a inagnenc fidd sensor, an angular vejodtySCTSor and 
boats, airplanes, motorcycles and motorized bi*;yclcs, a aavel distance sensor together with GPS data and 
are occaaionany mH^fa/^iM, lost or stolen, sometimes sti»fes map* together wth nmneticol data that describe 
pcnnanently. Between one and wo percent of the auto- ns.iful features of the local terram. Scnsrog of vehicle 
mobiles three years old or less are stolen or taken, and distance traveled and dinectianal r»ms made b intended 
the percentage of recovery of $uch vehicles Is about 63 to be sufTiciently accurate that the map displays the 
percent Several mvcotors have developed methods Icniation of the vehicle relative to road mtersecdons « 
that nrigbt be used to recover a niisMng vehicle, by ^lc, approaching, passing through, turning, etc), \^f^fh 
continnonfl tracking of that vehicle, ^ rei erence to FIGS. 16-17, 22. 27-28 and 30, die inven- 

A persoanel locator system is disclosed in U,S, Pat. 20 ^^^^ appears to put a pramnm on receiving GPS data 
No. 3^439,320, issued to Ward. Each person carries a that arc accoiale to within one meter, 
fiensor/uansmittcr that emits a unique frequency vfhai- a pog^g system with paging request receivers t^t 
ever that person eniets any one of a plurality of «tlected respond ox arc controlled dMerently, depending tipon 
arc»5 in a focahty, with each such area l»vxng a receiver iccdver location, is disclosed by Viijkorte in Pat. 
that receives this signal and transmits this information to 25 ^ ^ 4, s>43,«03. Using ''angle modulation" whose opcra- 
a central procfisfior. The procc^r keeps track of the ti< mis not explfthied, the paging request receiver is said 
movements of caoh person from one selected area to pj^,^ ^ strongest transmifisloji control dgnal 
another area so that, at any given timei the processor among simultaneously transmitted control mgnals 

can identify the selected area a given person now occu- af,d to resi)ond to ibfe d^al, if the signal rccdved hi- 
pieA, This approach is limited to a relatively sman geo- 30 ^ recdver's predetennmed address code. The 

graphic area and to a rdativdy small number of cov- receiver goes into a "deeper" mode if no signals spcdfi^ 
crcd persons. __,^^n-^ caUv addressed to that.receiver arc received within a 

Serrano ct al disclose a tw^^ ^ ^^^^ activated for 

interface for a ccUute.t^^^ ^ ^^trol message by receipt of a receiver 

vehicles ^U.S.m, No. 4,71^0Ba A tdcphone 35 ^^J^ ^ ma^vaxy with the geogmphic 

communicates with the ceUnlar transceiver along a bu^ «,M^eseX occupied by ^recciv 
and through the microprocessor that interprets A^Sl^S^^ 

lofflc signals, indtutog voice and data signals. No mte- , ^ K-^^ ^^I w^li ail^^ « 
giftionfe^osed of^eoa-boardceUuiii^mwiih ^"^^ ^-^'J^^ No. 4,949,m TJje I«=«or ««« ^ 
that reports vehicle operatii^ mforma. 40 target locator and a GPS, The target locator 

Z^S^^^n^ ^ved from a S^site^ ^ ^ ^:Sf IT^^T' 

U.SJRat No. 4.797,671, issued to Teal et al, discloses £«=t.J«ch as a mavTrngtenL 
a motor vdiicle kicato system that indicates the looa- * dgo^received by the wgct loca- 

tion of a parked vdiide within a contr^lW area, such as tor, and the position coordmatcs are transmitted bya 
a larjK Mildng lot Each parked vehicle carnes a re- 45 mcricm to a wcjq>on system, such as an urcrafL Tl^ 
ceiv« ^l^o/visaal emitter. The receiver weapon ^stemi^ this target 

responds only to receipt ofTsienal having a unique ov whatever to Oie target If GPS p<»ition mfonnanon 
freooency and causes the emitter to emit an audible or » unavailable, the target positoDn K delerrnmcd mami- 
visually perceptible signal that imtirates the present ally. The target locator inchides a lifleJike beam d^ 
location of the parked vehicle. This approahh requires 50 tor tiist dctenmnes the ta^et location rd^^c to the 
that Ac vehicle be located within a controlled area of beam director location and oncniahon. Tins infonna- 
TOodest size, prohJiWy no larger than a city blocfc tion is txaosmiiled to the weapon system, which also 

Ando et al., in U.S. Pat No, 4,^7,700, disclose swwes its own GPS-detenmned system and det ermine s 
mcOiod and apparatus for processing and displaying the target pcation by an ^proach that may use diffcrcmial 

present location of a road vehide, using aCPS receiver 55 poajlionifig. 

to provide data cm vdride location- This approach Nishikawa ct al disclose a land vehide navigation 
prcvidca continuous information on vehide location system in U,S, Pat No. 4,949,268. A combination of 
and vehide oricniation or movement vector based iq>on tliree or more GPS satrflites is selected, from among an 
sensing the Earth*a local geomagnetic fidd dhrectian. available GPS satellites, that provides the best vehide 
An angular rate sensor determines, and optionally dis- 60 location data. Here^ a figure of merit used is minimum 
plays, the angular rate of diangc of vehide orienlation, poshion dilution of preci^ ("PDOP^ assodstcd wifti 
and an odometer dctcraunes the distance the vdiidc has the data rccavedfiom a given group of GPS sateflhcs. 
moved over some picdetecmined tnne mtervaL The This aM»roadi scdo to account for the possibility that 
prescait vehicle locatiao can be displayed graphrcally on one or more bufldingB or other scmctines of rdativdy 
an dcctronic map carried witinn the vdude, with a 65 great height may predndesatdlite viability. The hdght 
scqacucc of maps being used to display the rft^ng in g of the htmclmes in that area may be stored as part of a 
vehicle location. Map size can also be increased or de- map in a GPS processor on board the land vehide 
creased, and the displayel map can be automaticaUy whose locaticm is to be detemmied. The o^teard sys- 
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tcm seeks corohinatioiis with the highest number of dcsortpUon stored in the iiavieation system. TWs^^ 
satellites visible, tiictt wocks from these comtinatioiis to would not woilc wdl for a vehicle, such as an off-road 
mimmize the PDOP or a simitex figufe of merit for GPS land vebidc or a marine vessel, that has no fixed system 
po^on data. « f roads or paths to follow. This approach wotild.not be 

BcTin et al disclose a system for managii^s ahready- 5 iiarticnlarly useMindetermimiiethelocsi^ 
paid vehidtf parldnB feres by means of informaiion Uq vehicle, milesathethlefcould be relied upon to stay 
caids affixed to tfxe vehicles, m U.S. Pat. No. 4,9B2,070. on the coavcationany describaUc lOads. 
Tbc card contains a confidential identification mmibcr Timothy ct al, in U.S. Pat No, 5401,356. .disclose 
for tho vehiolfi and the prepaid vehicle |Mir*ing and jtrovidhig; a surfecc or airborae vehicle vith three 
indndes an adhesive label that aUows the card to be 10 spaced apart airtewias, each connected to a GPS rt- 
affixed to a vehicle windshieid or another viffll>le area. t tivcr. The receiver oqtpox signals are connected to a 
A portable card checking machme, carded by a roving j-haac comparator' system that compares GPS signal 
parking lot operator, allows icadoul of this information j .base diflcrcnccs and determines tho vchide attitude or 
from the card, c^rientation fcitch, roll and yaw) relative to a fijted spa- 

A satellite signal tracking method for sienalrteacqubi- 15 lial&ame.Locntitm of the vehidc is not of interest here, 
tioa in the presence of a "dead zone", such as a tmmel Lojaclc Cotp, of Dcdham, Mass. has dcmonattated a 
or very tan adljaccnt boildmg that intemipts receipt of vehicle location system nsing trianguladon of radio 
an GPS signals, is disclosed by Ando m JJS, Pat No, & ignals trmsmitted from the vehicle by a large nmnber 
4,983^8a The tracMng system dcteimittes the satellite cif receivers that are strategically positioned aroond a 
that had the n f^Tnum elevation an^e at tho momeirt 20 c ommmiicy. The vehicle transmitter is rcrootdy acti- 
the OPS signals arc intcrmptcd and scefcs and m-tiacks vnxcd by a signal broadcast from elsewhere, 
that satellite as soon as the receiver clears the dead These intents disdosensc of GPS or related tecibnol- 
zone. The fiignal from the satellite with the ncjtlhigjhfist ogy for determination of location or oiientatian of a 
elevation angle is then reacqinred and re-tracked* and so jerson or vehide coatimioi|Wly or at discrete times, 
on. This allegedly minimizes the tiine for stgnnl reacqui- 25 \vithout regard to the associated confivanption empower, 
sition. Little quantitative hiformatbn is disdopcd in diis i ost of traddag the vehide^ or cost of commmricating 
patent vehicle location. What is needed is a system that 

Scfibner et a] disclose a vehicle tracUng system that billows dctemiination of location of a vcblde only when 
records, bnt does not transmit, the location of a vehicle « trigger event occur:), such as ndsplacemcnt or theft or 
whenever one or more predetermined events occms in 30 imauthorized movement of the vehicle, so that power 
U.S. Fat No. 5»014>2Q6. The vehide carries senwis that usage i& controllable and is minimizod, and commnnica^ 
respond to occuiicnce of a predetemuaed event and 1 ion from and tracking of the vehide are minimized 
carries a GPS or LOKaN navigational system that The system shonM allow commmucati^ at win be- 
recdvefi vehicle location information, such as Umgimde t ween the GPS receiver and an inquirer located dse- 
and latitode. This vehide location information is stored 35 where, 

in a memory on board the vehide only when one or cTTXrfMATtv np top im/FNTraNf 

more of the predetermined events occurs. The vdiicle SUMMARY OF THB INVENTION 

location information is assumed to be read out periodi- Thc^e needs are met by the inventioD, which provides 
cally when the vehide rehims lo a home base. method and apparatus for determination of vdude loca- 

In U.S. Pat No. 5,043,736, Damdl cx al disdose use 40 t ion, usuaUy when a trigger event occurs, such as deter- 
of a combined celldar telephone and GPS portable loination that the vehide is misshig or that the vehide 
recdver ayetcm that provides laiitnde and Icmgitude Itas been moved without disahling a silent alarm on the 
coordinate mfoimatiiMi for the recoivcr. *nic QPS re^ vehide. When the tagger event occurs, the vdide 
cdver has a modem and transmitter connisctied thereto (»wner or operator contacts a vdxide location service 
that cnmsmit its position to an accesnble celldar phmic, 45 c enter, which broadcasts a page requesttng the present 
whidi in tmn notifies a sta^onary base unit of the loca- location of the vehicle. The paging rc^ponder responds 
don of the GPS receiver* The base unit graphicaHy by notifying another entity, either ddctronusnny or 
displays the present location of the GPS receiver. This visqaBy or aurally, that the respondcr ba3 received a 
patent does not disclose commtmication vrith the le^ ^lage request ibcnsed on that page responder. The tacgct 
ceiver by a paging system located elsewhere, to activate so of the page signal, usually a peison or another dec- 
the trai^mitter and 'modem* nor activation of a GPS ironic commonicetioDS device, then responds m a prc- 
recdver in a vehide that is later determined to be miss- deternsined mamier. A battery badc*np is optiomlly 

provided to provide power for this ^paiatu& 

On-board navigation apparatus, to be caided on a The page request from the vdiide loeatian service 
vehicle to coo^jare present and immediate-past loca- 55 center is rccdved by a paging res^ponder installed in the 
tions as dcteimined from GFS data, is disclosed fay vdiicle. A oontronei/modem: a Globd Positioning 
Odagawa et al in U-S. Pat No. 5,087>919. A map con- System rcceivei/pioccssor and a ceHnlar tdephone axe 
taining coordina^ for an roads in a region of the also instaHed in the vehidle. The paging respoader 
Eardi's surface is stored dectiomcany in a navigatian causes the contrbUet/modem to interrogate the GPS 
system on board the vehicle, as part of a of the 60 receiver/processor to determine the present location of 

region. The navigation system apparently assumes that the vdiid& The reedver/processor determines Ae 
the vehide stays on one of the roads. Using the continue present vdude location, from signals received by the 
oQsly arriving GPS data, the system searches for the receiver/processor from one or more GPS sa t dH te s , 
nearest road segment that is consSstcnt with these data ^nd commumcates the present vdiide location infotmn- 
to dctcnnhie present location of the vehide. Only lati- 65 lion to the controller/modem. Tlie controller/modem 
tude and longitude data are needed here so that &wer causes the cdhilar tdephone to contact the vehicle 
than four satdlxtes may be used to determine the present location service center and to transmit to the center the 
location. Hlev^tiandflt^ are pxovided 35 part of the road prefient vdiide location information, f^ snhsegndnt 
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recovesry of the vehicle or a rdatcd purpose- The page h attached to the pagmg respoDdcr then responds by 
request may be coded to solicit one or more of several placing a telephone caD or by performing some Other 
predetennined responses by the vehicle, such as can- tusk to respond afSnnativcly to die page. Operation of 
tacting different tdcphtme nnmbeis. The GPS recei- a paging system is discnssed by Ward in U^. Pat No» 
ver/processor can be replaced by a receiver/pxocesBOr 5 3,439,320 and by Buotinfi in U.S. Pat No. 3,599,20a 
thai worlcs with a LOKAN Gystcnit or with a group of both incorpomted herein by referencx. 
gyroscopes or local magnetic field sensors monnted on The GPS siginal receiver/procesdor 25 caii operate 
the vehicle. only in response to receipt of as tnterxogation signal 

The method and apparatus of the invention provide a fi om the controller/modem 21, if de^rcdi in order to 
missing vehicle locator system that allows a missing 10 niduce the electrical cnxient draw from a power supply 
vehicle to be located anywhere On the Earth^s surfiice for the cOottoQerAnodem. In this embodiment, the 
That can be reached by a vdiicle location paging request riscclvcr/processor 25 is narmally in a "sleeper" mode 
and GPS signals. The pordon of the s^jpaiatos con- and is awalcencd only when needed. This approach 
tained in the vehicle is preferably hidden and not in conserves electrical power used to operate the reed-' 
plain view of any person within or adjacent to the vehi- 15 ver/processor 25 and also makes detection of the pres- 
de. Coramimications between the page broadcawtcr, the ence of the apparatus more difiictUt- Altematiyely, the 
vehicle location center and the missing vehicle do not ri»civcr/proccs$or 25 may be awalcened periodically 
call attention to themselves so that no one in or adjacent (>'„g., once every 15 minutes) to dbtain a new fbc on the 
to the missing vehide is aware that such commmdca- 0¥S satellite(B) that provides the signals tkceded to 
tions are being transmitted. 20 caleolatc the present vehicle location. This ^paratnfi 

Because v^de location is only reported after occurs sttrves as » misamg ydude locator system according to 
rence of a trigger event, such as determination that the t]ie following procedure. 

vehicle is missing, the* vehicle locadon service center FIG* 2 illustratesy in flow chart form, a procedure 
tracks only a relatively smaH number of vcihides at one tiiat can be followed to locate a missing vehicle* In step 
time, namdy missinB vehidcs. 2S 4 1, a vehide owner or operator notices that his/her 
^„„„w-^^...T .r™, -rx™ A„rTi.T--A vehicle 13 is missing and notifies a vehicle locatit^ 

BKIEF DESCRIPTION OF THE DRAWINGS ^^^^ "Center") IS. In step 43, the Center 

FIGS. 1 is a schematic view of eppaiatus for practice (or the vehicle owner) sends a page request to n pager 
of the invention. network or broadcasts a pacing reqnest itself. A paging 

FIGS. 2 and 3 are flow charts for practice according 30 rtiquest is broadcast, reqaestbtg a response indicating 
to two embodiments of the invention. the present location of the missing vehicle 13, tn step 45, 

FIGS. 4 and 5 are schematic views of apparatus ac- In Step 47, the pi^ responder 19 in the missing vehide 
cording to the two embodiments of the invention. 13 receives the paging request and notifies the control- 

^ ^ ^^c^irv^^v, mr*. IjTt/modem 21 that a vehide location request was re- 

DETAII^^CTI™N of THK 3s In step 49. the controUerAnodei 21 intcrro- 

INvjiN iiDN gj^jgg Ijjg signal receiver/processor 25, also lo- 

FIG. 1 illustrates apparatus used to locate a missing cated in the vehide^ as to the present, or last known, 
vdnde according to tht invention. A vehicle owner vehide position. In step 51* the receiver/processor' 25 
operator 11 realizes that his/her vehide 13 is mis&faig obtains the present location information for the vehide 
and initiates a GPS-B£5isted search for the vdiide by 40 13 from the GPS satellite signals and sends this position 
notilyine a vehicle location center 15. The vehide loca^ fi x to the c;ontroller/mQdem 21. The receiver/processor 
tor center 15 sends a vehicle pager request to a pager 25 may have received this information continuously in 
network 17, or initiates a vehide pager request itsdfl A t)ie recent past« or the OPS receiver may have been 
vehicle i>age is broadcast, specifying the misskg vddde "awakened" and caused to detennine the present vehi- 
13 by rnt^n^ of a uxdque identifying code address or by 45 cie positian by a missbg vehicle notification received 
other appropriate vehicle identification means. Hie fiom the oontroller/modem 21. 
vehicle 13 carries n paging responder 19, a controller/- In step 53, the contiallec/modem 21 causes the celltl^ 
modem and intci^Ace 21,- a ^^^J^pUffr t^ephone 23 and tdeplionB or "^^gT commmiicatioii means 23, also 

associated antenna 24, and a GPS fflgnal receiver/- located in the mis^ng vdnde 13> to place a call to the 
processor 25 that are dectronically connected together. 50 Center or to the owner. The handset for the cdlular 
Preforablyi each of these devices is concealed on or tdcphone 23 may be disabled by the controHet/modem 
within the vdnde 13. For exac^Ie, the receivoi/- 21 to make the ccDnlar phone ^pear to be ncm-opera- 
processor 25 has one or more GPS asteimas 27 (also tional, if the cdlular p^one is not hidden from view, 
hidden) to receive GPS position ^gnals Slj and When the Center answets the call from the cellular 
52jG^ A, B, C) at the two frequencies used by each of 55 tt^lephone 23, the controUer/^aiodem 21 transmits the 
the one or more GPS yif'^Tl^t^ 29A* 29B and 29C thai . vdnde present location information to the Center in a 
transmit snch signals. This antenna (or antennas) 27 can short bum of data, in ertep 55* TliC vehide present loca- 
be momxted on or within one or more bmnpeis 31 or tion izdhrmntiw can be updated continnonsly or inters 
other piojeetions of the vehide 13, on a rear or mdc nuttcnfty, or the ceOnlartdephone 23 inay respond only 
window of the vehido, within a roof or top pand 33 of 60 onee^ as desh^d. In step 57, the Center d eco d es the 
the vehicle 13, or dsewhere.'Prefcxsbly, the antennas 24 vehide pnedtion infonnation Qf this information is not 
and 27 are monnted on the vehicle so that the presence already decoded), displays the vdndc present location 
of these antennas is bard to detect. on a map (optional), and notifies the vehicle owner 

A '^ge ", as used herem, is a zadiowavc or other and/or police of the vehidefs present location. The 
electronic conmnmieation, broadcast in a selected fre- €5 vehide owner and/or police can then recover the misa- 
quency band, that is intended only for and is sensed only hig vehide. When the td^one call is terannated by 
by a particdar receiver, referred to herdn as a paging the Center, the eotxtroHer/modem discontinnes sending 
responder. A person or dectrmue device that camrs or locdtion fixes. 
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Alteraativcly the triBgef event th«t causes tlie vehi- caved from only two, or even om^ GPS sateUite for 
clelocation coiW 15 in FIG. I lo be notified may be positiofl detenmnation. Each satdhce caincfi^a cesiimi 
unauthorized movement of the vehicle or some other or nibidiuai atomic dock to provide tiniinginfbnnatiQn 
mianthoriaedactkm sensed by » sensor poBirioned on or for the signals transmitted by the salellto, ^tejoal 
adjacent to the vehicle 13. If this trifiger event occms. 5 clock coircction ifi provided for each sateUite cloc^^ 
the vehicle 13 itself may notify the vehicle location Each GPS satellite tranfimits two 
center 15 of the unauthorized action and of the present nals: an L [ signal bavmg a freqnmcy H = 157S.42 
location of the vehicle, without requiring receipt of a aad an U slgnfll having a frequency n/7\227.6 MHz. 
DBKe, This pioccdwe ia illustiated in flow chan fonn in 1 bcsb two frequencies are integral mdnplcs fl ^ 1500 
FIO 3 In step <?7, mmnthorized action involving a 10 «l and £2.=1200fD of a base freqW ro-liffl 1^ 
vehidc;snchasmovcmcntofthe vehicle, issenfusdbya The I-l and L2 jrf^from c^i^fiatelllte aie bmw 
triiSEer event sensor 79 (FIG. 5) that is attached to or phase Bhift key (BPSK) mcxlulftted by predetcrmnu^ 
adSxnt to the vehicle 13. The event sensor 79 causes pseudo rajidora noise (TON) codes that arc different to 
the controller modM 21 to inifirroaatc the retJriver/- e^ch of the GPS sateHiles deployed. One motivation to 
processor 25 for piesent location informaiioii on the 15 use of two caiiier fiignala LI and L2 is to auow partial 
(missing) vehicle, in step The steps 71, 73> 7S and 77 compensation for propagation dehiy of such a signal 
m FIG- 3 are the same as the respective steps 51, 53, 55 titfongh the ionosphere, which delay varies approxi- 
and 57 in FIG* 2. niacdy as the inverse sqnare of dgnal frequency f (delay 

FIG 4 illustrates dectronic apparatus 61 to be car- cf-^. This phm n meno n is disawsed by MacDomn in 
ried on the veMde according to the fiist embodiment of 20 Xf.S, Pat No. 4^463,357, which discussion is incorpo- 
theinveotioaThisapparatdSinchides! the antenna 27 to rited by reference herein. When tran^ time delay 
receive the QPS asnal^ an optional preanrplifier 30 to tJnougJi the ionosphere is dctcctnined, a phase delay 
enhance the GPS signals received by the antemui 27; the aisodated with a ^veo carder signal can be determined, 
signal rccdver/proces8ar25 to receive and pfooess the Use of the PRN codes allows n$c of a pltiraHty of 
GPS signals received from the antenna 27; the control- 75 C*PS satellite wenato for detetndning an observer's po$i- 
Icr/raodem 21 lo receive a paging request, to interro- tion and for providing navigation information- A signal 
gate the receiver/processor 25 when such pfti^g re- ti-ausmitted by a particnlar GPS agnal is selected by 
quest is received, and to transmit the vehicle location generatii^ and matchtng. Or coitehiting, the PRN code 
infonnation, using a cellnlar connection; and the cellu- In that particular satellite. All PRN codes are known 
lar telephone 23 to contact the vehicle location service 30 aad arc stored in GPS satellite signal recdvort carried 
center to assist the controller modem 21 in transmittinfi by ground observei^ A first PRN code for each GPS 
the present location of the Vdiicle 13* The vehicle ba^ s:itdlite» sometimes referred to as a prcdsion code or 
tery (not shown) or a separate power supply 32 may P-code, is a relatively long, fine-grained code having an 
supply power to opeiBtc the paging responder 19, the uisodated dock rate of 10 fDm 10.23 MHz. A second 
cantroncr/modero 21, the ceUular transmitter 23. the 35 J-RK Cfode for each GPS satelBte, s^nnetinKSa referred to 
GPS signal receiver/processor 25, the antcnTia 27 and- as a dear/acquisition code or cyA code, is mtendcd to 
/or the preamplifier 30. Preferably, a back-i^ power f^taie rapid satellite signal acqnislrion and is a rela- 
supply. such as 32, provisionaUy provides power for tively8hoit,coaiser-gra»edcodehavingaclocacxat«of 
operation of the other apparatus components when fl)= 1.023 MHz. The Q/A code for any GPS satdHte 
poMra from the primary power source is not available. 40 has a lengdi of 1023 ch^ or time increments before this 

FIG. 5 illustrates electronic ^paratus to be carried code repeats. Hie P-code for any QPS satellite baa a 
on or provided atljacent to the vehicle accordtog to the Itmgth of precisdy one week (7-000 days) before this 
second embodiment of the invention. The paging re- code repeats. The QPS satellite bit stream includes 
quest responder 19 shown in FIG. 4 is replaced by a hifonnation on the ephemeris of each GPS satellite 
trigger event sensor 79 that ftmctions as disawscd in 45 pHiameters identifying the particular OPS satdlite. and 
connection with FIG. 3, with all other components corrections for ionospheric signal pr^iagation delays, 
being afi in FIG. a. A uscfiil discussioii of the GPS and tcchniqncs for ob- 

The Global Foaitiomng System (GPS) is part of a tnining posrtirm infonnation from the saxellite signals is 
satellite-based navigation system developed by the found in Guide To GPS Pcsitiqaiing, edited by David 
United States Defense Department under its Navgtar 5D Wdls, Canadian GPS Associates, 
program. A fully <ipeiaticmal GPS inchides up to 24- A second configuration for gtobal positiomng is the 
satdHtes appronmately uniformly dispersed around m GLONASS system, placed in orbit by the former So- 
circular orbits with four satellites each, the orbits bang vict Union. GLONASS also uses 24 satdlitcs. distrib- 
mclined at an angle of 55* relative to the equator and . uted approximatdy uniformly in three orfrital planes of 
bemg eeporatcd from each other by multiples of 60* 55 eight satellites each. Each orbital plane has a nonunal 
bngitnde. Th& orbits have radii of approxmuttdy indmation of 64.8* relative to the equator, and the thr^ 
2^,560 kilometera and are approximately circular. The ofUtal planes are scpaxated from each other by inulti- 
orbits are non-geosynchionous, with 0.5 sidereal day pies of 120* lon^tnde. The GLONASS drcnlar oibfts 
(1 1.967 horns) oibital time intervals, so that the satelBtw have snwltrr radii^ abotzt 25,510 kilometers, and a satel- 
move with time relative to the Eanh below. Theorcti- fiO htc period of revolution of 8/17 of a adcrcal day (11^6 
cally, three or more GPS sateffites win be visible from boura). A GLONASS satellite and a GPS satellite will 
most points on the Earth*s sm&ce, and visual access to thus complete 17 and 16 rcvolutens, respectively, 
one or more snch satellites can be used to determine an around the Earth every S days. Th^ GLONASS system 
observer's position anywhere on the Earth's sm&oe, 24- uses two carrier signals LI and L2 with frrsqucaicies of 
hours per day. In the present GPS procedure, GPS 65 fl==(1.602+9k/16)MHzandf2^0-246-h7k/16)MHz, 
signals from three or more satdlites are used to deter- where k (=0, 1, 2, ... , 23>:is the channel or satellite 
mine portion. However, by using other signal coding number. Because the cbftTnid frequendes are distin- 
tedmiques, it may be possible to. use: GPS 9gnab re- guishable from each other* the P-code;, and also the 
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C/A code, is the same for each satcDitc Rcficrence to a g>fOficopes for dctenmning on angle cosme aiid ita time 

Global Posirioniufi Syetcm or GPS herein refers to a derivative and for am^t navigadon, 

GPS saxellite conCgwration and to a QLONASS satol- A fourth method of providing a location fix for a 

Ute configuradoa ' flii«aine vdude is through dead reokoniag. using a jJu- 

AlthouRh implementation of the invention hcndn 5 raiity of local omenetk field direction ecnsots whrae 

uses a GPS or GLONASS satellite system to provide angolar orientalSans relative to an antial, fixed coordi- 

•nocation fix" rignals from which the location of the ttote system are accumulated, ftad out and transmitted 

signal receiver processor can be detennined, other to tb^ v^iiide location semoe c«^ 

mcSbcHte may also be used to provide a locstto ^ comiDami from a controner/modem ca^ed by 

example. tlusLORANsysienuwlucbprovideaplnia^^ 10 luole. This^proadi to prov^ 

^Kr more tall^nSnres, eaSi having a'^trans- '^V'^f ^ f^' ^ 

^^broadea^ a time^;i masage sequence, ^(0 and ^(0 describrng vdude c^tiU^^^^ 

can be nsed to determine present vehide location by ^y the local magnebo firfd direcpon. a^o he "nomtored 

^Swbn. -me LORAN^ystem b do^cribed in U.S. <*^'«!f ^^'h^'I^^^^I'" A 

prS1l665.086.issuedtoMagecetal.vv^ provide the cnmnlative location coordinate changes 

porated herein by reference. If a time-coded nteflfiage Aift)- fvfr) cenanf^iof, 

sequence is received from each of three LORAN trans- 
mitters, the relative time delays between these tliree 

messages can be used to determine tiie location Of the AY(t}<=:/vOO ^0 ^» 

signal receiver/processor with on estimated inaconraoy 
of several meters. One disadvantage of use of a 

LORAN system, vis-a-vis a CPS Of GLONASS pOsi- JvCO «« X(0 . 

tioning system, is that a large nuoiber of tall structures, 

with transmitter mounted thereon, must be used to 25 of the vehicle at any particulm: time t firom a known 

cover a given area with a LORAN system; whereas a iu»tial location. Use of local magnetic field dircctiott 

relatively fimallnumberofGPSofGLONASSsatdHies ^oiors to Mp detenmne the present (Jfeclion of a 

for location determination using a GPS or "-^^^S 5^1?=«^ d^cribed ^ m U-S, Pat No^ 

GLONASS configuration. Using a LORAN location 4* /43»913. Fhe Eartii's magnetic fidd varies m mtensity 
dctennioanon syrtom, a LORAN signal receiver/- 30 W about -0.7 Gauss near the Sonth to Bpprow- 

processor would repLuic the GPS (or GLONASS) sig- S;?*^^ 1^^^,^^ ^^T' *° ff"!!^ it 
SST^er/proce^ FIGS, land 2, with all athfir «»• North lamude, which passes nt^t^ magndac . 

feamres remLng as before. ^""^I"'' ? ^^.'^^^^ 

Athiidme^ofpfovidiDgaJocationfixforamiss. accordmg to D, S. P«a«ns, 3fa^^ & 
ingvS^Srough^eadr^konin^ 35 Brother^ New Yorl^ 1961. pp. 

ity of gyroscOpe^wtoeangularoiic^Ttoti^ ^'^^ «»«g««ic A^d v^nfj^ '^^Z 

ISiiniSfixed'^inate^stcia^^ rS.'^ J?^%!^ i}^^ 
out and transmitted to the vehiflle location service cen- ^"^1 '^^^ ^ ^J^^ SlwlT«i^ Zd 
ter, upon rccdpt of a conunand from a contotsUer/- ^''"^^'^ ^ magnetic fieW is PJ^P^^J^^ 
ix^t uyuu :.^i!!rr^„ tr, H%*r.«iH stwcd lu » conrooter memory, which can be earned on 

modm earned by the vehicte-lto 40 ^^^^^^"^^^^^^^^0^^,^^^,^ 

ing a location fix reouires ihflt the vehicle veJocity v(t) *V , ~ TZL rJ^ZTt^^* 
Sd gyroscopical^Metermined angle cosines a{t{ «t) »?f^^ system, use of the map plus the omp« 

S So^vSe orientation be Monitored from the local n^^c ^d s^^r^ 

to« fte vehicle is b motion, in order to provide the ptes^ilcc^i«i cfjit v^t, whether m motion 

SSSirio^on«K,r^^^ 45 oin^bedetcrmmed witii acceptable accuracy- 

A»fr)i-/v<o CM <i<o df . ^ Apparatus for detennimng the present location of a 

missing vehide;, the apparatus comprising: 
a GPS jtignal amenna and recdver/processor. con- 
M0=/v(Ocni}(Odfp SO nected to the antenna, a t tacJ ic d to a vehicle, to 

receive and process GPS signals to dctennine the 
present location of the vehicle to which the azt- 
Aas(0- Jy^t) cm x(0 dt\ tcnna «nd receiver/processor are attached; 

an cvcut sensor that dctamines when a selected tzig* 
of the vehicle at any particular time t &om a known 55 ^cr event invotviz^ the vehicle had occurred and 
initial location. Use of gyroscopes as a navigation in- issuing a sensor output signal when that event o^ 

fitrtmieat for detennination of the present angle cosines cms; 

of an object is descdbed in VJS, Fat. No. 4,370;815, controiller means, connected to the GPS recciverA 
issued to Younkin, Use of a gyroscope for land vehide processor and to the event sensor, for recdving the 

oa^gatton is disclosed by Kcmiaeker in U.S- Fat. No. event sensor output signal and, in. response thereto, 

4^,4140^; Use of a gyroscope and an induced magnetic for issuing a first output signal that is received by 

field during rotation of a body to obtain an an^e cosine the OPS receiver/processor that cntmnmiris the 

and its time derivative is disclosed by Moore in U.S. receiver/processor to detennzne and issue as an 

Fat. No. 4,197,655. Use of a gyroscope and an acoastic output agnal the present location <tf the rccdverA 

snr&cc wave sensor to otitaxn an angle eosme and its 65 processor, and for receiving tiie receiver/proces- 
time derivative is disdoscd in U.S. FaL Na 4^84.409, sor output signal representing prcscoit location of 

fasued to Lao. These patents, which are in cor po ra ted by the leceiver/pxocessor and issoing this present 

Tcfcicncc hcxan, teach methods for use of one or more location information as a second oulpnt si^ial; 
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a cellular telephone, connected to the cooircillBr 
XDcans, for receiving ibe controncr mensi& second 
output signal and, m response thereto, for transmit- 
ting the csantroner means second output signal to a 
ylf ct fd tdephone number and S 

a power si^ly to deliver electrical power to at least 
one of the icceiver/proccsaor, the event ecusor, the 
controller meanp and the ceUnlar transmhter, 

wh«e the receiver/processor, the event sensor, the 
controller meana, and the cellular telephone arc all , 10 
carried on the vehicle whoM present location is to 
be determined. 

2. The appaiatna of clann 1, wherein the presence of 
at least one of said antenna, said rccdvcr/proceasor and 
said ceUnlar telephone is concealed on said vtdiicle. 15 

3, A method for detomining the present location of a 
T Tpg*Tt^g vehidci the method comprising fhc st^s o& 

providing a vehicle with a vehicle location tn^ial 
recdvcr/prccessor that receives position location 
signals from two or more locaticm-seosmg sensors 20 
located on the vcbidc and nses these signals to 
determine the present location of the vehicle on 
which tho antenna and the r eoeiver/^irocessor are 
located, where the recexvcr/processor comprises: 

a plurality of gyrc3$oopes and assodated vehicle angu- 25 
lar orientation sonfiors attached to the vchksle to 
determine and issue ontpnt signals indicatine the 
present angular orientation of the vehicle;^ 

a vehicle velocity sensor to dctcnnine and issue an 
outpm signal indicating the present vdocfcy of the 30 
vehicle; and 

a signal processor that receives the output signals 
from the vehicle angular orientation sen&on and 
the v^de vdooity sensor and detemiines tho 
present location of the vdiiole from tbeso signals; 35 

providing the vehicle with a page responder to re- 
spond to a page request broadcast by u vehicle 
location service or paginB service; 

providing the vehicle with a cellular tdcplione that 
may be activated to place a telephone call to a 40 
selected telephone number; 

providing the vehicle with a ccmtroller/^dem tiiat 
is decttically connected tOj and controls the opera- 
tion of, the recdver/ptooessor, the paga responder 
and the cdhalar tdephone; 45 

when the vdiide is determined to be mis&hig, causing 
the vehide location service or paging service to 
broadcast a page requesting the present location of 
the missmg vdnde; 

csudng the page responder in the vehide to receive SO 
tbe page request and, m response thecctOf to cause 
the controHei/modem to inlerrognze the rcCcxVcrA 
piocessoir conccrmng the present location of the 
vehicle; 

causing the recdvcr/processor to obtain infonnatioa 55 
on the present location cf the misstng vehide and 
to provide this information for the contrbllec/'- 
modeni; and 

-cavsins th£- ccmtroller/modeffi to cause tho cdtolar 
tdephone to contact a sdcctcd vehide location 60 
service or paging service and to cuunuudcste in- 
formation on the .vehicle present location to the 
vdiide locsd^ aervice or pa^g service, 

wherry information on the present location of the 
vdiide is made avaOahle to an- owner or operator 6S 
of the ffiisang vehide. 

4w A method for detennining the present location of a 
txasaiig vcdhide, the metiiod comprisiQg the steps of: 
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providing a vehide U'itfa a vehide looatian signd 
receiver/processor that receives positian location 
signals ^om two or more location-sensing sensors 
located on the vehide and uses these signals to 
determine the. pre^t location of the vehide on 
whij;h the eotenna and the receiver/processor are 
located, where the receiver/processor comprises: 
a plurality ofloed magnetic field angular orientation 
sensora attached to the vehide to dctcitnine and 
issue output signals indicating the present angular 
orientation of the vehide; 
a vctdde vdodty sensor to determine and issue an 
output signal bdicating the present velocity of the 
vehicle and 

a signal processor that receives the output signals 
ham the vehide angular orieacatLon sensors and 
the vehide vdodty sensor and determines the 
pre$^ locatian of die vehicle from these signals; 
providing the vehide with a page responder to re- 
spond to a page request broadcast by a vehiclo 
bcation service or pa^g service; 
providing tiie vdiide with a cellular tdephone that 
may be activated to place a telephone call to a 
sdected t clcph o itf! number; 
providing the vdiidc with a controller/modem that 
is dectrically connected to, and oomrolfl the operas 
don o£^ the recdvex/proocssor, the page resp ond cr 
and the cellular telephone; 
when the vehide is determined to be mtssiiig, cansmg 
the vdiide location service or pagLog service to 
broadcast a page requesting the present location of 
• the missing vdiide; 

can^g the page responder in the vehide to reodve 
the page request and, in response thereto, to canse 
the oontroDer/modem to interrogate the recdverA 
processor concerning the present location of the 
veUde; 

cansing the receiver/processor to obtain iofonnation 
on the present locadon of the missing vehide and 
to provide this mforxnation for the controllerA 
modem; and 

Oan^g the controUer/modem to canse the ceUnlar 
tdephone to contact a sdectcd vddde location 
service or pagu^ service and to communicate in- 
formation on the vddole present loc^on to the 
vehide locatian service or paging service, 
whereby information on the present location of the 
vehide is made available to an owner or operator 
of the missing vehicle. 
5. A method for determidng the prescn locatiDU of a 
nri^'rins vdiide; the mc&od compzians the steps of; 
providing a vdiide with a vehide location signal 
rcceivei/processQr that reedv« position location 
signals from two or more location-sensng sensors 
located on the vehide and nses these signals to 
^^ frmm^. thc pTcseut tocatiou of the vdiide on 
which the wnt*™" and the reodver/processor are 
located, wbexe 'die rccdver-^ifocessor comprises: 
a plurality of .gyroscopes and assodatcd vehide angu- 
lar orientatian sensors attached to the vehide to 
determine ami issue output dgnals indicating the 
present angdar orientation of die vdnd^^ 
a vehide vdodty* sensor to determine and issue an 
output ^gnal indjcating the present vdodty of the 
vdnd^ 

a rignd processor that rccdves the ou^mt signals 
&OQ1 the vehide Angniar orientation soisois and 
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the vehicle vdcxaty sensor and detennmfis the 
present l^catiDn of the vehicle from these dgaals; 
providing the vehicle with an event sensor to sense 
ocouiTcnce of a selected vehicle trisger eveiu in- 
volving the vehidc; 
providing the vehicle with a ceHular tdephOTW that 
may be activated ro place a telephone call to a 
$dected teleplione number 
providing the vehide with a controUci/moden] that 
is electrically connected to, and controas the opera- 
tion of. the receiver/processor, the event sensor 
and the cellular telepluctne; 
when the sensor dctenmncs that a vehide trifigcr 
event has occorred, causing the controller/modem 
to interrogate the rccdver/proccasor conceanng 
the present location of the vehicle; 
causing the rceeiver/pfocessor to obtain information 
on the present location of the vehide and to pro- 
vide this inforroarion for the controBer/modein; 
and 

causing the contfoUer/modctn to cause the ccllnlar 
telephone lo contact a selected vehicle locwrtion 
service or paging service and to co mmtmiefl te in- 
formatiott on the vehicle present location to the 
vehicle locatioa service or papng service^ 

whereby infonnation cm the present location of the 
vehicle is made available to an owner or operator 
of the vehicle. , 

6, A method for determining the present location or a 
missing vehicle, the method comprising the st^ of: 

providing a vehicle with a vehicle location flffial 
receiver/processor that receives poMlion location 
signals &om two or more loeatiDn-scndng sensors 
located on the vehicle and uses these signiOs to 
dcccrauno the present location of the vehide on 35 
which the antenna and the receivcr/processar are 
located, where the receivef^roceasor comprises; 

a plurality of local nmgnetic field angular orientation 
Sensors attached to the vehide to determine and 
issue output signals indicating the present angular 40 
odentation of the vcMcl^ 

a vehide velocity sensor to determine and issue an 
output signal indicating the present vdodty of ihc 
vehide; and 

a signal processor that recavcs the ouipnt dgnals 45 
from the vehick angular orientation sensors and 
the vehide velocity sens<v and determines the 
present location of the vehicle firom these signals; 
providing the vdndo with an event sensor to settsft 
occiQience of a sdecled vehicle trigger event In- 
volving the vdiicle; 
providing the vehicle with a coUdar telephone i3iat 
may be activated to place a tdcphone call to a 
sdceted telephone niunbac; 
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service or paging service and to communicate in* 
formatbn on the vehicle present location to the 
vehide location service or paging service 
hereby infomiation on the present location of the 
vehicle is made available to an owner or operator 
of the vehide. 

7, A raeOiod for deteanining the present location of a 
mfaf ing vehide, the method comprising the steps of: 

pravidmg a vehide with a LORAN dgnal antenna 
and recdver/processor, connected to the antenna, 
where the antennft and receiver/processor receive 
time-coded LORAN signals ftom a plurality of 
LORAN signal transmitters and determine tiie 
location of a sdcCted vehicle vehicle location from 
these signals; 

providing the vehicle with a page respondcr to re- 
spond to a page request broadcast by a vehicle 
location $crvict or paging service; 

providing the vdndc with a cellular telephone that 
may be activated to place a idephone caQ to a 
selected tdepbone nnnibcr; 

providing the vdiide with a controUec/modem that 
is electRcaBy connected to, and controls the opera- 
tion of, the recdvor/processor, the page respondcr 
and the cdlular tdqdiane; 

when the vehide is detennined to be missing, causing 
the vehide locattion service or paging service to 
broadcast a page requesting tiie present location of 
the missing vehide 

causing the page reapondor in the veludc to receive 
the page request and, in response thereto, to canse 
the controUcr/piodem to interrogate the rcodvet/- 
proccssor concerning the present location of the 



< wising the LORAN signal receiver/processor to 
obtain information on the present location of the 
vehide and to provide tins information for the 
contrdler/modem; and 
laudng the controller/modem to cause the odlidar 
teleplic»io to contact a selected vdiide location 
service or pa ging service and to cosununicate in- 
fomoation on tibe vehide present location to the 
vehicle: location service or paging service, 
whereby information on the present location of the 
vehicle is made availBble to an owner or operator 
of the missing vehicle. 
H. The method of claim 7j Auther oamprifflng the sttp 
of concealing the presence of at least one of said an- 
5Q tciauir said rccolver/prooessor and said ovular XfiUB- 
phone on said vdbdcac 

9, The method of claim 7, fhrther comprising the step 
of decoding said vehide present location n i fr i i'inatiqn 



recdved by said vehicle loieation service or pag^g 

SeiCCICU iCIC^pUULLC UIMUWA, 

providmg the vdiide with a controOcr/modcm that 55 ^^^a, ^ i.- t a^*,^ ^^n«««iT iht^ 

^iseScallycomiectedto^andconlroktheopcia- 10- The of ^ 7 

of. the receivcr/piocessor, flie event Sensor s^^P ^^^^^ ^^^^fe^S 
and th^ cdlular tdepbVmc; gaid present locanoninfonDatOT for s^ 

when the sensor dete«nin« that a vehicle trigger twice in feb^wnse to receipt of said page request by ^ 
event ba* occurred, cansfaig the controBct/modcm 40 controlkr/modcm 

. . ! -y 11- TKe meiiuid 



to faitcrxogate the rccdver/proccssor caacemit^ 
the present locarion of the vddde; 
causing the reccivct/processar to obtain information 
on tie present location of the vehide and to pro- 
vide thb infbimation for the controtkr/modem; 
and 

cauang ^ controUer/mtxIem to cause the ceillular 
tdephone to contact a selected veJnde locnlion 
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U. The method of daim 7, further comprising the 
strp of causing said cdlitTflr tdephone to conmuinicste 
said present location information for said vehicle once 
in response to recopt of said page request by said con- 
trolkr/modcm. 

12. Tlie method of daim 7, fortber comprising the 
step of displaying said present location of said vehide 
on a map or visual di^lay after said present location 
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irfam«iionb«c«vcdbySdvehidelc«tiop.*m«« vide tins iBfbmmtion for the contadkr/modem; 

or iwgmg service. - ,^ - a-^w ^^^^^n^ th^ causing tbc ccmtrollet/rofidem to cause the cdluJax 

13. The method of cUrim 7 farther comprising the J^ione to c^tact a selected veMolc location 
siep of causing cmdrccaver/proci^ to occiry^ ^ ser^cc or pagmg Service and to ccamnmdca^ 
inactive mode and to reduce its dcctiical power con- formalian on the vehicle present locatioti to the 
fiiin^)tion, except when reiH?cm<iinS » recdpt of said vchitde location service or pofimg service, 
mictrogation from said controUcr/modem. wherry iafonnalion on the present location of the 

14. Tbo method of olann 13, further comprising the vehicle is made available to an owner or operator 
step of periodically octivatfaig said lEscdver/proccsBar vchiola 

far a selecusd time interval and causing wid leceiver/- .j^^ method of daim 17, further compriang the 

processor to ledetennme ita present locarion. gt^p of concealmg the presence of at least one of said 

15. The method of claim 7, ftaher oompiising the antenna, said receiver/processor and smd ceUular tele- 
step of concealing the presence of at least one of said phone on $M vehicla 

TEcciver/Diccessor, said antenna and said cdhihtr tele- 15 19. The method of dafan 17, ftirther comprising the 

phone on said vehide. st.:p of diDOsing. as said v^de trigger even^he n^ 

1^ The method of daim 7, fiirther comprising the thorized movement of said vdnde, as sensed by said 

reoeiver/proccssorthatrc^^ 20 ^ ^ , ^ 

from one or more eatelUtes and detenmne said vehide "^^^^l^^ of an unautbodzed action 

location &om these fflgnala. ,,^ri«««f affecting said vehide; and 

llAmcthodfordeterminmstheprescnUocottcmof c^jj^jshie, as said trigger event, ac^ 

a vehide that has been moved or tanked with m an riS^ftmL 

unauthorized m agnftr , the method compriaing^e steps ji. The method of claim 17, fiirther compriwng the 

of: ... Btc^ of decoding said vdude present location informa- 

providmg 2 vehide with a vehicle iDcation signal received by said vehicle location service or paging 

antenna and rccdver^occssor, connected to the Krviec. 

antenna, where the vehide location si^ial antenna 3Q 22. The metliod of claim 17, iiifther comprisiitg the 

and receiver/processor are drawn from the class stq> of causing said celliilar tdephone to communicate 

consistinfi of ® a OPS signal antenna and teed- said present hicatlon informadoa for said vehide at least 

ver/piocessor that receive timeHCoded GPS irignalfi twice m response to occurrence of said vehicle trigger 

from one or more satellites and determmc the prttfi- event 

cut location of a selected vdiide from these eagnals 35 23. The method of claim 17, ftirther compnshtg the 

and m a LORAN signal antenna and receiver/- siap of causing said cdlnlar tdephone tD communicate 

^ci^ ibnt receive lime-coded LORAN slgmds sa id present location infbmmtion ^^^w**^ 

of LORAN signal transimtters and in response to o^ce 

determLthepresentlocationofasdected vehide 74. method of dmm 1?- ^tto ««2^™8^ 

acicoDHKi M»c H*"*^" ^ dJsdaymg said present location of said vehicle 

from tbiMC signals; „ on a map or other visual display after said present loca- 

providmg the vehide wiA an evem sensor, tosww fetomation is received by said vehide location 

occrarence of a sdected vdnde tngger event m- - ZJZ^^^ .^^An^ 

^. , service ot paging service, 

volvmgthevehidc; , u t, 2S. The method of daim 17, fiirthcr comprismg the 

providing the vehide with a ceUdar telephone ^ ^ caoang said recejvcc/processor m ooci^y an 
may be activated to place a tdephone call to a jj^^^ve ^ to reduce its dectrical povw con- 
selected tdephone number; sumption, except when responding to rece^rt of said 

provfding the vehicle with a controller/modem that interrogation from sdd controUcc/modcm. 

is dectrically connected to, and controls The operap ^d. The method of daim 25, further oon^uismg the 
don of, the recdvcr/procesBOf, the event sensor ^ ^j^p periodically activating said rcccivcr/prooessor 

and the cdluldf td^on^ tor a sdcctcd time intoval and canong said reccivcr/- 

wben the sensor determines that a vdiicle trigger processor to zedetemiine its present location, 

event has occurred, causing the controUer/niDdcm 27. The mcdiod of claim 17, further comprising the 

to interrogate the receiver/processor coocenring ' step of concealing the presence of at least one of sdd 
the present locatian of the vdridei 55 antenna, said recdver/processor and said cdUOar tdc- 

causing the receiver/processor to obtain infbmiation phone on said vdnde. ' 

omhepresentlocalionof the vehide and to pro- ■ • * » » 
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